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METHOD OF TRANSMITTING A SIGNAL IN A 



Technical Field 

The present invcnlion relates to a method of transmitting a signal in a distributed 
Base Transceiver Station (BTS) system that comprises a main unit and BTS RF units. 
The present invention uses an optical coupler and RF couplers to transmit signals 
through iniltiple BTS RF units, and thus extends the range of the signal transmission 
from 5-10 Km (convention) to 20 - 30 Km. 
Background Art 

Generally, a distributed BTS system consists of a main unit, which handles channel 
generation and IF conversion, and a BTS RF unit (e.g., an RF remote unit), which 
handles RF conversion, transmission, and reception. 

Fig. 1 shows the general connections within a distributed BTS system by optic 
cables. As shown in Fig. 1, a distributed BTS system consists of main unit (10), which 
handles inodulation/deirodulation of a channel signal and IF conversion of frequency, 
and BTS RF units (21, 22 and 23), which handle transmission/reception RF conversion 
and amplification of a channel signal. 

The signal transmissions between the above two units are by microwave or optic 
cable. The present invcnlion relates to a distributed BTS system utilizing an optic 
cable. 

Disclosure of Invention 
Technical Problem 

For a distributed BTS system utilizing an optic cable, the distance between the main 
unit and the BTS RF unit is restricted due to characteristics of the hardware. 

The object of the present invention is to provide a method of transmitting signals in 
a distributed BTS system utilizing optic cables that allows the range of the signal 
transmission to be extended by using an optical coupler and RF couplers to transmit 
signals through multiple BTS RF units. 
Technical Solution 

To attain the object, the present invention suggests the following method of 
transmitting a signal in a distributed BTS system, comprising a BTS main unit and 
BTS RF units. 
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[8] The method according (o Ihe present invention comprises Ihe steps of: 

[9| generating a signal for mobile conrmunicalion at the BTS main unit; 

1 10] converting a signal into an intermediate Frequency signal and outpulling the 

converted signal from the BTS main unit; 
[11] receiving the outpulted signal from the BTS main unit at the E/O 

(Electrical/Optical) converter, converting the received signal into a first optical signal, 

and transmitting the first optical signal to a first BTS RF unit; 
1 12| converting the transmitted signal into an electrical signal using an O/E 

(Optical/Electrical) converter, and generating a coupled signal and a main signal from 

the electrical signal using an RF coupler; 
f 1 3] transmitting the coupled signal to the first BTS RF unit, converting the main signal 

into a second optical signal, and transmitting the second optical signal to a second BTS 

RFunil; 

1 14| separating the transmitted second optical signal into an optical coupled signal and 

an optical main signal using an optical coupler; 
[ 1 5] transmitting the optical coupled signal to the second BTS RF unit and transmitting 

the optical main signal to a third BTS RF unit; and 
1 16| converting the optical coupled signal into an electrical signal to be used at the 

second BTS RF unit, and converting the optical main signal into an electrical signal to 

be used at the third BTS RF unit. 

Advantageous Effects 
1 17| The present invention uses an optical coupler and RF couplers to transmit signals 

through multiple BTS RF units, and thus extends the conventional range of the signal 

transmission from 5-10 Km to 20 - 30 Km. 

Brief Description of the Drawings 
1 1 8 1 Fig. 1 shows general connections of a distributed BTS system by optic cables. 

1 1 9] Fig. 2 shows an embodiment of a distributed BTS system using optical couplers and 

RF couplers according to the present invention. 
[201 Fig. 3 shows another embodiment of a distributed BTS system using optical coup 

lers and RF couplers according to the present invention. 

Best Mode for Carrying Out the Invention 
[2 1 1 The preferred embodiment of the present invention according to the above- 

mentioned technical features of the present invention is described below, together with 

the drawings. 
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[22] Fig. 2 shows an embodiment of a distributed BTS system using optical couplers and 

RF couplers according to the present invention. Fig. 3 shows another embodiment of a 
distributed BTS system using optical couplers and RF couplers according to the 
present invention. 

[23] As shown in Fig. 2, a distributed BTS system comprises main unit ( 100), one or 

more BTS RF units (201, 202 and 203) (e.g., RF remote units), and several modules 

that connect main unit (100) and BTS RF units (201, 202 and 203). 
[24] The modules include E/O (Electrical/Optical) and O/E (Optical/Electrical) 

converters (301 ~ 305), RF amplifier and coupler (400), optic coupler (500), and optic 

cables (601, 602 and 603). 
[25 1 The operations of the distributed BTS system, constituted as shown in Fig. 2, 

according to the present invention, arc as follows: 
[26] First, a signal channel for mobile comrunication is generated at BTS main, unit 

( 100), converted into an intermediate frequency signal, and outpultcd from BTS main 

unit (100). 

[27 1 Next, the outputted signal from BTS main unit ( 100) is converted into a first optical 

signal at E/O converter (301), and transmitted to first BTS RF unit (201). 

[281 Next, the transmitted signal is converted into an electrical signal using O/E 

converter (302), and divided into a coupled signal and a main signal at RF coupler 
(400). 

[29| Wherein, the coupled signal is transmitted to first BTS RF unit (201), and the main 

signal is converted into a second optical signal and transmitted to second BTS RF unit 
(202). 

[30| The transmitted second optical signal is divided into an optical coupled signal and 

an optical main signal using optical coupler (500). Wherein, the optical coupled signal 

is transmitted to second BTS RF unit (202), and the optical main signal is transmitted 

to third BTS RF unit (203). 
[31] The optical coupled signal is converted into an electrical signal to be used at second 

BTS RF unit (202), and the optical main signal is also converted into an electrical 

signal to be used at third BTS RF unit (203). 
[32J The maximum allowable distance for each section is 5 ~ 10 Km. Fig. 3 shows 

another embodiment of a distributed BTS system according to the present invention, 

that uses the similar principle of the system of Fig. 2. 

Industrial Applicability 
[33] The present invention uses an optical coupler and RF couplers to transmit signals 
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through nultiple BTS RF units, and thus extends the range of the signal transmission 
from 5-10 Km to 20 - 30 Km. 
1 34 1 Although the present invention was described with respect to particular em- 

bodiments of the apparatus of selecting, it will be apparent to those skilled in the art 
that many changes and modifications may be made without departing from the scope 
of the invention as defined in the appended claim and those equivalent thereto. 



